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We reported the concept of acid proliferation reactions involving autocatalytic acidolytic reactions initiated by a photogenerated acid species to enhance the photosensitivity of chemically amplified photoimaging materials.[) -4] The key compound in this novel processes is an acid amplifier which is subjected to the thermal decomposition catalyzed by an acid to release acid molecules.
We have developed so far cis-l-phenyl-2-(p-toluenesulfonyloxy)-l -cyclohexanol(1) as an acid amplifier. This type of a diol monotosylate decomposes acidolytically to lead to an autocatalytic reaction. Decomposition products were identified with cyclopentyl phenyl ketone and 2-phenylcyclohexanone as pinacolrearrangement products and p-toluenesuifonic acid (Scheme l). [5] ed resist, phenohc resin, acln generator Ternary components •of a photoacid generator, a phonolic resin and a dissolution inhibitor are comprised in a chemically amplified photoresist system. [6, 7] The role of the dissolution inhibitor is based on a considerable modification of its chemical structure as a result of an acidolytic reaction. In this context, we have expected that the decomposition ketonic compounds derived from the diol monotosylate acts as a dissolution inhibitor in a phenolic resin because of the disappearance of OH residue. We report here that the addition of the diol monotosylate in a Novolak resin provides a novel negative-working photoresist.
We There seems to be an optimal load of the tosylate for the photoimage formation. In a 5mol% load, the photosensitivity is rather low because much exposure doses are required to produce a critical amount of hydrophobic photoproducts.
On the other hand, the 15mol% load results in the insufficient dissolution of films which are unexposed or exposed to UV light of a dose of l mJlcm2 or less. This arises from the decrease in the solubility of the resin owing to the insolubilit of the tosylate in an alkaline solution. Consequently, reasonable photosensitivity characteristics is obtained when the material contains lOmol% of the tosylate. The photosensitivity is higher than that of a ternary chemically amplified photoresist, [6, 7] though the latter is a positiveworking photoresist. In summary, a novel negative-working photoresist has been developed by using the acid amplifier which modify the solubility of the phenolic resin after the, acidlytical reaction, though further optimization is needed to apply this system to microphotolithography.
